
I United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 223 1 3-1 450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/878,270 


06/12/2001 


. Kenichi Miki 


047912-0136 


2988 


22428 7590 03/31/2004 




EXAMINER 


FOLEY AND LARDNER 
SUITE 500 




TORRES, JOSEPH D 


3000 K STREET NW 




ART UNIT 


PAPER NUMBER 



WASHINGTON, DC 20007 



2133 

DATE MAILED: 03/31/2004 



7 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



OfficG Action Summarv 


Application No. 

09/878,270 


Applicant(s) / 

MIKI t KENICHI / 


Examiner 

Joseph D. Torres 


Art Unit 

2133 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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DETAILED ACTION 



Drawings 

1 . In view of Amendment A of Paper No. 6, the Examiner withdraws all objections to 
the drawings. 

Specification 

2. In view of Amendment A of Paper No. 6, the Examiner withdraws all objections to 
the specification. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 4-8, 10 and 1 1 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. Claim 4 recites, "if said one cache module fails, using only the remaining 
ones of said data items and said parity items". Nowhere in the claim does the Applicant 
suggest that all of the "remaining ones of said data items and said parity items" are 
stored on any other cache module other than the damaged one, hence some of the 



• 
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remaining data items may belong to the damaged cache module. Nowhere has the 
Applicant shown how to use "remaining ones of said data items and said parity items" 
belonging to a damaged cache module. Note: lines 7-8 only states, "a plurality of cache 
modules for temporarily storing said divided data items and said parity data 
respectively" so that if all the data items were stored in one cache module and all the 
parity items in another the limitation would be satisfied. 
Claims 5-8, 10 and 1 1 depend from independent claim 4. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-11 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Claim 1 recites the limitation "only the remaining ones of said divided data items" in line 

15. There is insufficient antecedent basis for this limitation in the claim and it is 

impossible to determine what "only the remaining ones" refers to. 

The Examiner assumes that the fetched data items are comprised of a repaired data 

item and "only the remaining ones". 

Claims 2, 3, 4 and 9 recite similar language. 

Claims 5-8, 10 and 11 depend from independent claim 4. 
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Response to Arguments 

5. Applicant's arguments with respect to claims 1-1 1 have been considered but are 
moot in view of the new ground(s) of rejection. Applicant's amendment necessitated the 
new ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION 
IS MADE FINAL. 




Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 1-1 tare rejected under 35 U.S.C. 103(a) as being unpatentable over 

Flora, Laurence P. et al. (US 4722085 A, hereafter referred to as Flora). 



35 U.S.C. 103(a) rejection of claim 1. 
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Flora teaches a method for controlling a data read/write operation (see Abstract and 
Figure 2 in Flora; Note: Storage Control Unit 30 and Read/Write Interface 25 in Figure 2 
are a controller for controlling a data read/write operation) comprising: a data receiving 
step of receiving predetermined data to be written to a disk from an upper-level host 
system (col. 1 , lines 8-15 in Flora teach that the storage system of Figure 2 is for use in 
a data processing system which comprises a host computer and peripheral devices 
which in the case of the teachings in Flora would include the peripheral storage device 
of Figure 2); a data processing step of conducting predetermined processing on said 
received data (Data Organizer 34 in Figure 3 of Flora is a device for performing a data 
processing step of conducting predetermined processing on said received data); and a 
data write-in step of writing said processed data to said disk (Note: the Data Organizer 
34 in Figure 3 is a component within the Read/Write Interface 25 in Figure 2 of Flora), 
wherein said data processing step comprises: a data dividing step of dividing said data 
received at said data receiving step into a plurality of data items and also generating 
parity data (col. 3, lines 48-67 of Flora teach that 32 disk sectors are divided into 2048 
words, each word comprised of 32 bits, B0-B31 , and Error Circuitry 32 in Figure 3 of 
Flora adds 7 check-bits, i.e., parity, to each word, one word at a time; Note: the matrix 
array comprising the 2048 words in Figure 4 is divided into 32 columns and 7 check-bits 
of parity are produced for each word in each row to create an additional 7 columns so 
that the 2048 words are divided into 32 columns of data, labeled B0-B31 , and 7 
columns of check-bit parity, corresponding to check-bit parity data items B32-B38; 
hence each word comprises 32 data items, B0-B31, and 7 check-bit parity data items, 
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B32-B38); a data storing step of individually storing said divided data items and said 
parity data items into cache modules respectively (each column of data, corresponding 
to data items B0-B31, and each columns of parity, corresponding to check-bit parity 
data items B32-B38, is serially stored in respective buffers 13-0 to 13-38); a data 
repairing step of fetching said divided data items and said parity data from said cache 
modules and repairing one of said divided data items, if said one is damaged (col. 5, 
lines 1-25 of Flora teach that data is fetched from the disk array by temporarily storing 
the respective data items, B0-B31, and check-bit parity data items, B32-B38, in 
respective buffers and correcting any single bit of error in each word if an error is 
detected), using said parity data; and a data combining step of combining said divided 
data items (col. 5, lines 1-25 of Flora teach that the Data Organizer 34 rearranges the 
data for transmission to the storage control unit 30). 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines a data 
processing system as a system including computer and associated personal that 
performs input, processing, storage output, and control functions to accomplish a 
sequence of operations on data. In addition, the IEEE Authoritative Dictionary of IEEE 
Standard Terms defines host as a device, typically a computer that will control the 
communication with attached peripherals. Hence since a data processing system 
generally comprises a computer for performing processing, storage output, and control 
functions to accomplish a sequence of operations on data a data processing system 
inherently comprises a host computer, i.e. a host system, for controlling communication 
with attached peripherals. 



Application/Control Number: 09/878,270 Page 7 

Art Unit: 2133 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines cache as a 
buffer inserted between one or more processors and the bus, used to hold currently 
active copies of blocks from main memory. Since the buffers in Flora are designed to 
be connected between a computer and main disk array memory for temporary storage, 
they are cache. 

However Flora does not explicitly teach the specific use of "using said parity data and 
only the remaining ones of said data items ". 

The Examiner asserts that col. 5, lines 50-57 in Flora teaches that removing a damaged 
disk from the error correction system will not affect system performance as long as the 
number of correctable errors is not exceeded, hence Flora clearly suggests that 
disabling a damaged disk will not interfere with system operations assuming an 
adequate amount error correction capabilities is provided (Note: if a disk drive were 
disabled only the remaining ones of said data items are used). One of ordinary skill in 
the art at the time the invention was made would have been highly motivated to operate 
the system with a disabled drive until a replacement drive was found in order to insure 
system availability and minimize system downtime since Flora explicitly suggests that 
such operations can be maintained assuming an adequate amount error correction 
capabilities is provided. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including an additional step of 
using said parity data and only the remaining ones of said data items . This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
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made, because one of ordinary skill in the art would have recognized that using said 
parity data and only the remaining ones of said data items would have provided the 
opportunity to insure system availability and minimize system downtime. 

35 U.S.C. 103(a) rejection of claim 2. 

Note: MPEP § 2131.01(111) states an extra reference or evidence can be used to show 
an inherent characteristic of the thing taught by the primary reference: "To serve as an 
anticipation when the reference is silent about the asserted inherent characteristic, such 
gap in the reference may be filled with recourse to extrinsic evidence. Such evidence 
must make clear that the missing descriptive matter is necessarily present in the thing 
described in the reference, and that it would be so recognized by persons of ordinary 
skill." Continental Can Co. USA v. Monsanto Co., 948 F.2d 1264, 1268, 20 
USPQ2d 1746, 1749 (Fed. Cir. 1991). 

Accordingly, the Examiner introduces the Wicker reference (Stephen B. Wicker, "Error 
Control Systems for Digital Communication and Storage", Prentice-Hall, 1995, Pages 
1 16-121 ) as a teaching reference for that which is inherent in the Flora patent. Flora, in 
column 5, lines 10-25, teaches that the error correction circuitry in the Flora patent 
operates in a conventional manner. Wicker, on the other hand, teaches the 
conventional algorithm for decoding systematic codes, i.e., codewords that are 
comprised of message bits and corresponding check-bit parity data items. 
Flora teaches a method for controlling a data read/write operation (see Abstract and 
Figure 2 in Flora; Note: Storage Control Unit 30 and Read/Write Interface 25 in Figure 2 
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are a controller for controlling a data read/write operation) comprising: a data read-out 
step of reading out predetermined data to be transmitted to an upper-level host system 
from a disk (col. 4, lines 65-68 and col. 5, lines 1-9 in Flora teach a data read-out step of 
reading out predetermined data to be transmitted to an upper-level host system from a 
disk in response to the transfer signal Tr); a data processing step of conducting 
predetermined processing on said read out data (the read out processing taught in col. 
4, lines 65-68 and col. 5, lines 1-25 in Flora is a data processing step of conducting 
predetermined processing on said read out data); and a data transmitting step of 
transmitting said processed data to said upper-level host system (col. 5, lines 21-25 in 
Flora teach a data transmitting step of transmitting said processed data to said upper- 
level host system), wherein said data processing step comprises: a data dividing step of 
dividing said data read out at said data read-out step into a plurality of data items (Note: 
each of the words read out of the disk array are divided by controllers 12-0 to 12-31 in 
Figure 3 of Flora into data items, B0-B31) and also generating parity data (controllers 
12-32 to 12-38 in Figure 3 of Flora generate parity check-bit data by applying a read 
operation to extract the parity check-bit data from the disk array; Note: Miriam- 
Webster's dictionary defines generate as to define or originate by the application of one 
or more rules or operations); a data storing step of individually storing said divided data 
items and said parity data items into cache modules respectively (in Figure 3 of Flora 
data items, B0-B31, are stored in respective buffers, 13-0 to 13-31, and check-bit parity 
data items, B32-B38, are stored in respective buffers, 13-32 to 13-38); a data repairing 
step of fetching said divided data items and said parity data from said cache modules 
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and also repairing one of said divided data, if said one is damaged, using said parity 
data (col. 5, lines 1-25 of Flora teach that data is fetched from the disk array by 
temporarily storing the respective data items, B0-B31, and check-bit parity data items, 
B32-B38, in respective buffers and correcting any single bit of error in each word if an 
error is detected); and a data combining step of combining said divided data (col. 5, 
lines 1-25 of Flora teach that the Data Organizer 34 rearranges the data for 
transmission to the storage control unit 30). 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines a data 
processing system as a system including computer and associated personal that 
performs input, processing, storage output, and control functions to accomplish a 
sequence of operations on data. In addition, the IEEE Authoritative Dictionary of IEEE 
Standard Terms defines host as a device, typically a computer that will control the 
communication with attached peripherals. Hence since a data processing system 
generally comprises a computer for performing processing, storage output, and control 
functions to accomplish a sequence of operations on data, a data processing system 
inherently comprises a host computer, i.e. a host system, for controlling communication 
with attached peripherals. 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines cache as a 
buffer inserted between one or more processors and the bus, used to hold currently 
active copies of blocks from main memory. Since the buffers in Flora are designed to 
be connected between a computer and main disk array memory for temporary storage, 
they are cache. 
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However Flora does not explicitly teach the specific use of "using said parity data and 
only the remaining ones of said data items ". 

The Examiner asserts that col. 5, lines 50-57 in Flora teaches that removing a damaged 
disk from the error correction system will not affect system performance as long as the 
number of correctable errors is not exceeded, hence Flora clearly suggests that 
disabling a damaged disk will not interfere with system operations assuming an 
adequate amount error correction capabilities is provided (Note: if a disk drive were 
disabled only the remaining ones of said data items are used). One of ordinary skill in 
the art at the time the invention was made would have been highly motivated to operate 
the system with a disabled drive until a replacement drive was found in order to insure 
system availability and minimize system downtime since Flora explicitly suggests that 
such operations can be maintained assuming an adequate amount error correction 
capabilities is provided. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including an additional step of 
using said parity data and only the remaining ones of said data items . This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using said 
parity data and only the remaining ones of said data items would have provided the 
opportunity to insure system availability and minimize system downtime. 




35 U.S.C. 103(a) rejection of claim 3. 
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Flora teaches a disk array apparatus (Figure 3 in flora is an exemplary disk array 
apparatus) comprising an array controlling unit for receiving an instruction from an 
upper-level host system to thereby write predetermined data to or read said 
predetermined data out from a disk and also conduct operational processing on said 
predetermined data (Read/Write Interface 25 in Figure 2 and 3 of Flora is an array 
controlling unit for receiving an instruction from an upper-level host system to thereby 
write predetermined data to or read said predetermined data out from a disk and also 
conduct operational processing on said predetermined data; Note: the read/write 
processing taught in col. 3, lines 48-68, col. 4, lines 1-23, col. 4, lines 65-68 and col. 5, 
lines 1-25 in Flora are read/write data processing steps for conducting predetermined 
processing on read/write data), wherein said array controlling unit comprises: a data 
dividing function for dividing said predetermined data into at least two data items (Data 
Organizer 34 in Flora is a data dividing function for dividing said predetermined data into 
at least two data items) and also generating parity data for said predetermined data 
(Error Circuitry 34 in Flora is a means for generating parity data for said predetermined 
data); and a data combining function for repairing one of said divided data items, if said 
one is damaged, using said parity data (during read out Read/Write Interface 25 in 
Figure 2 and 3 of Flora perform a data combining function for repairing one of said 
divided data items using Error Circuitry 34 in Flora, if said one is damaged, using said 
parity data) and also combining said divided data items (Data Organizer 34 in Flora is a 
means for combining said divided data items). 
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Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines a data 
processing system as a system including computer and associated personal that 
performs input, processing, storage output, and control functions to accomplish a 
sequence of operations on data. In addition, the IEEE Authoritative Dictionary of IEEE 
Standard Terms defines host as a device, typically a computer that will control the 
communication with attached peripherals. Hence since a data processing system 
generally comprises a computer for performing processing, storage output, and control 
functions to accomplish a sequence of operations on data a data processing system 
inherently comprises a host computer, i.e. a host system, for controlling communication 
with attached peripherals. 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines cache as a 
buffer inserted between one or more processors and the bus, used to hold currently 
active copies of blocks from main memory. Since the buffers in Flora are designed to 
be connected between a computer and main disk array memory for temporary storage, 
they are cache. 

However Flora does not explicitly teach the specific use of "using said parity data and 
only the remaining ones of said data items ". 

The Examiner asserts that col. 5, lines 50-57 in Flora teaches that removing a damaged 
disk from the error correction system will not affect system performance as long as the 
number of correctable errors is not exceeded, hence Flora clearly suggests that 
disabling a damaged disk will not interfere with system operations assuming an 
adequate amount error correction capabilities is provided (Note: if a disk drive were 
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disabled only the remaining ones of said data items are used). One of ordinary skill in 
the art at the time the invention was made would have been highly motivated to operate 
the system with a disabled drive until a replacement drive was found in order to insure 
system availability and minimize system downtime since Flora explicitly suggests that 
such operations can be maintained assuming an adequate amount error correction 
capabilities is provided. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including an additional step of 
using said parity data and only the remaining ones of said data items . This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using said 
parity data and only the remaining ones of said data items would have provided the 
opportunity to insure system availability and minimize system downtime. 

35 U.S.C. 103(a) rejection of claim 4. 

Flora teaches a disk array apparatus (Figure 3 in flora is an exemplary disk array 
apparatus) comprising an array controlling unit for receiving an instruction from an 
upper-level host system to thereby write predetermined data to or reading said 
predetermined data from a disk and also conduct operational processing on said 
predetermined data (Read/Write Interface 25 in Figure 2 and 3 of Flora is an array 
controlling unit for receiving an instruction from an upper-level host system to thereby 
write predetermined data to or read said predetermined data out from a disk and also 



Application/Control Number: 09/878,270 Page 15 

Art Unit: 2133 

conduct operational processing on said predetermined data; Note: the read/write 
processing taught in col. 3, lines 48-68, col. 4, lines 1-23, col. 4, lines 65-68 and col. 5, 
lines 1-25 in Flora are read/write data processing steps for conducting predetermined 
processing on read/write data), wherein said array controlling unit comprises: a data 
dividing section for dividing said predetermined data into at least two data items (Data 
Organizer 34 in Flora is a data dividing function for dividing said predetermined data into 
at least two data items) and also generating parity data for said predetermined data 
(Error Circuitry 34 in Flora is a means for generating parity data for said predetermined 
data); a plurality of cache modules for temporarily storing said divided data items and 
said parity data respectively (Buffers 13-0 to 13-38 are a plurality of cache modules for 
temporarily storing said divided data items and said parity data respectively); and a data 
combining section for repairing said divided data item stored in one of said cache 
modules, if said one fails, using the remaining ones of said divided data items and said 
parity data (during read out Read/Write Interface 25 in Figure 2 and 3 of Flora perform a 
data combining function for repairing one of said divided data items using Error Circuitry 
34 in Flora, if said one is damaged, using said parity data) and also combining said 
divided data items (Data Organizer 34 in Flora is a means for combining said divided 
data items). 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines a data 
processing system as a system including computer and associated personal that 
performs input, processing, storage output, and control functions to accomplish a 
sequence of operations on data. In addition, the IEEE Authoritative Dictionary of IEEE 
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Standard Terms defines host as a device, typically a computer that will control the 
communication with attached peripherals. Hence since a data processing system 
generally comprises a computer for performing processing, storage output, and control 
functions to accomplish a sequence of operations on data a data processing system 
inherently comprises a host computer, i.e. a host system, for controlling communication 
with attached peripherals. 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines cache as a 
buffer inserted between one or more processors and the bus, used to hold currently 
active copies of blocks from main memory. Since the buffers in Flora are designed to 
be connected between a computer and main disk array memory for temporary storage, 
they are cache. 

However Flora does not explicitly teach the specific use of "using said parity data and 
only the remaining ones of said data items ". 

The Examiner asserts that col. 5, lines 50-57 in Flora teaches that removing a damaged 
disk from the error correction system will not affect system performance as long as the 
number of correctable errors is not exceeded, hence Flora clearly suggests that 
disabling a damaged disk will not interfere with system operations assuming an 
adequate amount error correction capabilities is provided (Note: if a disk drive were 
disabled only the remaining ones of said data items are used). One of ordinary skill in 
the art at the time the invention was made would have been highly motivated to operate 
the system with a disabled drive until a replacement drive was found in order to insure 
system availability and minimize system downtime since Flora explicitly suggests that 
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such operations can be maintained assuming an adequate amount error correction 
capabilities is provided. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including an additional step of 
using said parity data and only the remaining ones of said data items . This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using said 
parity data and only the remaining ones of said data items would have provided the 
opportunity to insure system availability and minimize system downtime. 

35 U.S.C. 103(a) rejection of claims 5 and 6. 

Each of the Buffers 13-0 to 13-38 in Figure 3 of Flora stores 2048 bit, one bit 
respectively from each of 2048 words, hence has equal capacity. 

35 U.S.C. 103(a) rejection of claim 7. 

Col. 3, lines 48-67 of Flora teach that 32 disk sectors are divided into 2048 words, each 
word comprised of 32 bits, B0-B31 , and Error Circuitry 32 in Figure 3 of Flora adds 7 
check-bits, i.e., parity, to each word, one word at a time; Note: the matrix array 
comprising the 2048 words in Figure 4 is divided into 32 columns and 7 check-bits of 
parity are produced for each word in each row to create an additional 7 columns so that 
the 2048 words are divided into 32 columns of data, labeled B0-B31, and 7 columns of 
check-bit parity, corresponding to check-bit parity data items B32-B38; hence each word 
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comprises 32 data items, B0-B31, and 7 check-bit parity data items, B32-B38, and each 
column of data, corresponding to data items B0-B31, and each columns of parity, 
corresponding to check-bit parity data items B32-B38, is serially stored in respective 
buffers 13-0 to 13-38. 

35 U.S.C. 103(a) rejection of claim 8. 

Flora, substantially teaches the claimed invention described in claims 1-7 (as rejected 
above). 

However Flora, does not explicitly teach the specific use of the number of said divided 
data items is set one smaller than a number of a number of said cache modules. 
The Examiner asserts that it would have been an obvious Engineering Design choice 
based on availability of components, choice of error correction codes and circuit 
requirements to combine buffers so that the number of said divided data items is set 
one smaller than a number of a number of said cache modules. For example, if an error 
correction code generating 8-bit parity was used, then 4 data modules could be used for 
B0-B7, B8-B15, B16-B23 and B24-B31 and a 5 th module could be used for the check-bit 
parity data items B32-B39. One of ordinary skill in the art at the time the invention was 
made would have been highly motivated to make such changes based on the design 
requirements for circuitry and error correction capabilities. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including use of the number of 
said divided data items set to one smaller than the number of a number of said cache 
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modules. This modification would have been obvious to one of ordinary skill in the art, 
at the time the invention was made, because one of ordinary skill in the art would have 
recognized that use of the number of said divided data items set to one smaller than the 
number of a number of said cache modules would have provided the opportunity to 
make changes to the preferred embodiment taught in the Flora patent based on the 
design requirements for circuitry and error correction capabilities to provide an 
alternative embodiment of the teachings in the Flora patent based on obvious 
engineering design choices given a set of particular design requirements without 
deviating from the scope or intent of the teachings in the Flora patent (col. 6, lines 1-5. 
Flora). 

35 U.S.C. 103(a) rejection of claim 9. 

Flora teaches a disk array apparatus (Figure 3 in flora is an exemplary disk array 
apparatus) comprising an array controlling unit for receiving an instruction from an 
upper-level host system to thereby write predetermined data to or reading said 
predetermined data from a disk and also conduct operational processing on said 
predetermined data (Read/Write Interface 25 in Figure 2 and 3 of Flora is an array 
controlling unit for receiving an instruction from an upper-level host system to thereby 
write predetermined data to or read said predetermined data out from a disk and also 
conduct operational processing on said predetermined data; Note: the read/write 
processing taught in col. 3, lines 48-68, col. 4, lines 1-23, col. 4, lines 65-68 and col. 5, 
lines 1-25 in Flora are read/write data processing steps for conducting predetermined 
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processing on read/write data), wherein said array controlling unit comprises: a data 
dividing section for dividing said predetermined data into at least two data items (Data 
Organizer 34 in Flora is a data dividing function for dividing said predetermined data into 
at least two data items) and also generating parity data for said predetermined data 
(Error Circuitry 34 in Flora is a means for generating parity data for said predetermined 
data); a plurality of cache modules for temporarily storing said divided data items and 
said parity data respectively (Buffers 13-0 to 13-38 are a plurality of cache modules for 
temporarily storing said divided data items and said parity data respectively); and a data 
combining section for repairing said divided data item stored in one of said cache 
modules, if said one fails, using the remaining ones of said divided data items and said 
parity data (during read out Read/Write Interface 25 in Figure 2 and 3 of Flora perform a 
data combining function for repairing one of said divided data items using Error Circuitry 
34 in Flora, if said one is damaged, using said parity data) and also combining said 
divided data items (Data Organizer 34 in Flora is a means for combining said divided 
data items). 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines a data 
processing system as a system including computer and associated personal that 
performs input, processing, storage output, and control functions to accomplish a 
sequence of operations on data. In addition, the IEEE Authoritative Dictionary of IEEE 
Standard Terms defines host as a device, typically a computer that will control the 
communication with attached peripherals. Hence since a data processing system 
generally comprises a computer for performing processing, storage output, and control 
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functions to accomplish a sequence of operations on data a data processing system 
inherently comprises a host computer, i.e. a host system, for controlling communication 
with attached peripherals. 

Note: the IEEE Authoritative Dictionary of IEEE Standard Terms defines cache as a 
buffer inserted between one or more processors and the bus, used to hold currently 
active copies of blocks from main memory. Since the buffers in Flora are designed to 
be connected between a computer and main disk array memory for temporary storage, 
they are cache. 

However Flora, does not explicitly teach the specific use of a recording medium for 
recording a data read/write-controlling program or the specific use of "using said parity 
data and only the remaining ones of said data items ". 

The Examiner asserts that it would be obvious to use a software control program in 
place of a hardware control program based on obvious Engineering design choice such 
as available circuit space, available storage for software and requirements associated 
with capability to be upgraded. One of ordinary skill in the art at the time the invention 
was made would have been highly motivated to make such changes based on the 
design requirements for the storage system. 

The Examiner asserts that col. 5, lines 50-57 in Flora teaches that removing a damaged 
disk from the error correction system will not affect system performance as long as the 
number of correctable errors is not exceeded, hence Flora clearly suggests that 
disabling a damaged disk will not interfere with system operations assuming an 
adequate amount error correction capabilities is provided (Note: if a disk drive were 
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disabled only the remaining ones of said data items are used). One of ordinary skill in 
the art at the time the invention was made would have been highly motivated to operate 
the system with a disabled drive until a replacement drive was found in order to insure 
system availability and minimize system downtime since Flora explicitly suggests that 
such operations can be maintained assuming an adequate amount error correction 
capabilities is provided. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Flora by including an additional step of 
using said parity data and only the remaining ones of said data items . This modification 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, because one of ordinary skill in the art would have recognized that using said 
parity data and only the remaining ones of said data items would have provided the 
opportunity to insure system availability and minimize system downtime. 

35 U.S.C. 103(a) rejection of claims 10 and 11. 

Col. 3, lines 48-67 of Flora teach that 32 disk sectors are divided into 2048 words, each 
word comprised of 32 bits, B0-B31 , and Error Circuitry 32 in Figure 3 of Flora adds 7 
check-bits, i.e., parity, to each word, one word at a time; Note: the matrix array 
comprising the 2048 words in Figure 4 is divided into 32 columns and 7 check-bits of 
parity are produced for each word in each row to create an additional 7 columns so that 
the 2048 words are divided into 32 columns of data, labeled B0-B31, and 7 columns of 
check-bit parity, corresponding to check-bit parity data items B32-B38; hence each word 
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comprises 32 data items, B0-B31 , and 7 check-bit parity data items, B32-B38). Each 
column of data, corresponding to data items B0-B31 , and each columns of parity, 
corresponding to check-bit parity data items B32-B38, is serially stored in respective 
buffers 13-0 to 13-38. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (703) 
308-7066. The examiner can normally be reached on M-F 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 




